Use of Immunization Registries for Achieving Child Immunizations Goals in Healthy People 2000 by St. John, Tonya  Y. Lowery
University of Connecticut
OpenCommons@UConn
UCHC Graduate School Masters Theses 2003 -
2010
University of Connecticut Health Center Graduate
School
June 1995
Use of Immunization Registries for Achieving
Child Immunizations Goals in Healthy People
2000
Tonya Y. Lowery St. John
Follow this and additional works at: https://opencommons.uconn.edu/uchcgs_masters
Recommended Citation
St. John, Tonya Y. Lowery, "Use of Immunization Registries for Achieving Child Immunizations Goals in Healthy People 2000"
(1995). UCHC Graduate School Masters Theses 2003 - 2010. 106.
https://opencommons.uconn.edu/uchcgs_masters/106
THE USE OF IMMUNIZATION REGISTRIES
FOR ACHIEVING CHILD IMMUNIZATIONS GOALS
IN HEALTHY PEOPLE 2000
Tonya Y. Lowery St. John
B.A., Rice University, 1992
A Thesis
Submitted in Partial Fulfillment of the
Requirements for the Degree of
Master of Public Health
The University of Connecticut
1995
APPROVAL PAGE
Master of Public Health Thesis
THE USE OF IMMUNIZATION REGISTRIES
FOR ACHIEVING CHILD IMMUNIZATIONS GOALS
IN HEALTHY PEOPLE 2000
Presented by
Tonya Y. Lowery St. John, B.A.
Major Adviser
Associate Adviser
jud;L/v]si--,M--hil
D,a41d I. Grerio, Ph.D., M.S.
Associate Adviser
..-- fivid Black, M.D., M.P.H.
The University of Connecticut
Acknowledgments
Everyone seems to instinctively cringe, sigh and nod their heads in sympathy
when faced with a person who is writing a thesis. It is truly an experience that has to be
lived to be understood. I would not have been able to write this without the help of so
many people who encouraged me during the process. I would like to thank everyone
who has known or spoken to me during the last six months, but I would especially like to
thank the following people: Janice Lowery and Sara Scott for their patient and diligent
proofreading of the seemingly endless revisions and pieces of revisions of this thesis and
for giving me their tremendous and unfailing support; my advisers for their flexibility,
helpful suggestions and their soothing words along the way; all of my co-workers in
Community Medicine and the Alcohol Research Center; and finally, my husband Andrew
for having the good sense to be at sea while I wrote this and for being that little voice
inside me saying, "Yes, you can."
iii
TABLE OF CONTENTS
Introduction 1
Background 2
Immunization Goals 6
Healthy People 2000 6
Childhood Immunization Initiative 7
Immunization Stares 9
Schedule 9
Coverage Levels 11
Trends 14
Functions of Registries 16
Public Health Surveillance 16
Active Monitoring 17
Passive Intervention 20
Data Requirements 23
Immunization Registries 25
Canada 26
England 27
iv
Three Connecticut Registries 28
Community Based Registry
Middlesex Immunization Project 29
Facility Based Registry:
Meriden Immunization Project 36
Multiple-Site Registry
Hartford Childhood Immunization Project 42
Recommendations 5O
Conclusion 53
Appendix A. Healthy People 2000 Immunization Objectives 56
Appendix B. Healthy People 2000 Surveillance and Data
Systems Objectives 59
Bibliography 61
LIST OF TABLES
Table 1. Reported cases of vaccine-preventable childhood diseases
in the United States
Table 2. Cases of selected vaccine-preventable diseases,
United States 1989-1994
Table 3. Recommended Childhood Immunization Schedule--
United States, January 1995
10
Table 4. Vaccination levels among children aged 19-35 months,
by selected vaccines-United States, 1991 to 1993
13
Table 5. 1994 Retrospective survey of 24 month immunization status
of Middletown children
31
Table 6. Immunization coverage for 43"1 series in Meriden 2-year olds,
selected sites
39
Table 7. MIP antigen specific immunization coverage for children
24-35 months of age
39
Table 8. On-time initiation of immunization series and 2-year old
coverage, Meriden
40
Table 9. Immunization stares of 269 randomly selected Hartford infants
born between July 1, 1992 and September 30, 1992
45
Table 10. Source of child enrollment in Hartford Childhood
Immunization Project computerized registry
46
Table 11. Comparison of immunization and registration status of
clients deemed late by the HCIP computerized registry,
selected facilities
47
vi
INTRODUCTION
The World Health Organization’s Expanded Program on Immunization (EPI)
arose from the smallpox eradication campaign in 1974. At that time, according to the
EPI schedule, fewer than 5% of the world’s children had received a basic immunization
series consisting of tuberculosis, oral polio (4 doses), diphtheria, tetanus and pertussis (3
doses), and measles (one dose) vaccines. By 1984, that figure had risen to 25%.
Remarkably, by 1991, the EPI announced that 80% of the world’ s children had been
fully immunized according to schedule.34 However, that same year fewer than 53% of
children in the United States were immunized under the EPI schedule. (Table 4)
The following paper will address the recent history of immunization in the United
States, the nation’s immunization goals for the year 2000, and the barriers that must be
addressed in order to achieve these goals. Specifically, the use of immunization
registries will be analyzed as a possible tool for helping to achieve 90% immunization
rates in this country. Following an examination of the three functions of
registries--surveillance, active monitoring, and passive reinforcement---parameters of
data collection and management of computerized registries will be discussed. Next, five
different types of registries functioning in different settings will be explored. Canadian
and English immunization registries will be reviewed as examples from single payer
environments. Three local Connecticut registries will be examined to explore strengths
and weaknesses of possible registry designs in the United States, specifically, community
service organization based registries, facility based registries and multi-site urban
registries. The final section proposes some uses and designs for immunization registry
systems in the United States and the challenges associated creating functional registries.
BACKGROUND
Development of vaccines and routine immunization of children have markedly
decreased the incidence of many childhood diseases in the United States. The control of
these once common childhood diseases is, undoubtedly, one of the most important
medical developments of the 20th century. According the data from the Centers for
Disease Control and Prevention (CDC), the reported number of cases of diphtheria,
measles, mumps, pertussis, poliomyelitis, rubella and tetanus in the United States has
declined 97% or more during the last 70 years. 47 (Table 1)
TABLE 1. Reported cases of vaccine-preventable childhood diseases in the
United States47
Disease Maximal No. of Cases (YR) 1991 % Change
Diphtheria 206,939 (1921) 2 -99.9
Measles 894,134 (1941) 9488 -98.9
Mumps+ 152,209 (1968) 4031 -97.4
Pertussis 265,269 (1934) 2575 -99.0
Poliomyelitis (paralytic) 21,269 (1952) 0* -100.0
Rubella++ 57,686 (1969) 1372 -97.6
Congenital rubella syndrome 20,000 (1964-1965) 36 -99.8
Tetanus 1,560 (1923) 49 -96.9
+ Mumps first become a reportable disease in 1968.
* Projected number ofvaccine-associated cases, 5 to 10.
++ Rubella first became a reportable disease in 1966.
Number of reported deaths.
The World Health Organization’s Smallpox Eradication Program spearheaded massive
immunization campaigns which resulted in the global eradication of smallpox in
197936---only 5 years after the Expanded Program on Immunization had begun.32 On
September 29, 1994, nine years after the Pan American Health Organization launched its
campaign against polio, the International Commission for the Certification of
Poliomyelitis Eradication in the Americas announced that wild polio virus transmission
has been interrupted in the Americas. Vaccine preventable childhood diseases can have
serious medical consequences including convulsions, paralysis, chronic illness, birth
defects, heart failure, pneumonia, meningitis, encephalitis, deafness, mental retardation,
brain damage, and death.62 Truly, Plotkin and Plotkin48 stated it well when they wrote
"the impact of vaccination on the world’s peoples is hard to exaggerate.
With the exception of safe water, no other modality, not even antibiotics
has had such a major effect on mortality reduction and population
growth."
In addition to the obvious health benefits of immunization, namely reduced
morbidity and mortality, immunizations are cost effective. A recent study by Battelle
Medical Technology attempted to quantify the cost-benefit ratio of vaccines. They
estimated $29 in total health care costs and costs to society were saved on every dollar
spent on diphtheria, tetanus, pertussis (DTP) vaccine, $21 on every measles, mumps and
rubella (MMR) vaccine and $6 were saved for every dollar spent on oral polio virus
(OPV) vaccine.43 Another study estimated that in 1983 alone the MMR vaccine program
led to a savings of nearly $1.4 billion in disease costs yielding a benefit-cost ratio of
14.4:1. A similar analysis found $2.10 in health care costs are saved for each $1 spent on
pertussis vaccination.47
Immunization has also been linked to utilization of primary and preventive well-
child care. Children who are under-immunized at 24 months of age are 3 to 12 times less
likely to have been screened for anemia, tuberculosis or lead.43’1 Compared with their
fully immunized counterparts, under-immunized children make 47% fewer preventive
51 The fivehealth visits and 43% fewer illness visits, and miss 50% more appointments.
or more visits required to administer the doses of recommended vaccines during the first
2 years of life are critical for the delivery of other preventive services. The strong
association between under-immunization and lack of screening suggests that the
"immunization gap" is really a "preventive care gap". 51
Despite the past significant public health accomplishments in the immunization
arena, immunization activity declined in the 1980s. The CDC stopped collecting data to
estimate national vaccine coverage, immunization delivery moved from the public health
system into the office of the private practitioner, and public and provider education on
immunization was poor. Most young parents did not recall epidemics of vaccine
preventable diseases and many providers had little training in this area. All of this
changed when" the nation’s wakeup call on immunization came during the measles
epidemic of 1989 to 1991."3 The resurgence accounted for more than 55,000 reported
measles cases, 11,000 hospitalizations, and more than 130 measles associated deaths. 16
(Table 2) Moreover, the epidemic was attributed primarily to the failure to vaccinate
preschool-aged children on time-before or shortly after 24 months.6 The previous
constant decline in vaccine-preventable disease incidence had led officials to believe that
the population immunization coverage levels were close to 90%. The epidemic
emphatically shattered this belief and the general climate of complacency about
immunization levels. Without large scale efforts to improve herd immunity to vaccine
preventable diseases, the health of the entire population is at risk. Furthermore, these
cases of vaccine preventable diseases represented a significant cost to society. Studies
suggest that each 1,000 cases of the 1989-91 measles outbreak resulted in $3-4 million in
direct medical care costs alone for a total medical bill in the area of $165-220 million.6
TABLE 2. Cases of selected vaccine-preventable diseases, United States 1989-1994
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The epidemic was feared by many to be a canary in a coal mine signaling the
collapse of the primary care system. It spurred a considerable body of research into
population immunization rates and the national immunization delivery system. It
renewed interest in the immunization goals set forth in Healthy People 2000 to obtain
90% immunization levels in pre-school children. (See Appendix A) The epidemic also
led to the creation of the national Childhood Immunization Initiative (CII) designed to
accelerate on-going efforts to reach Healthy People 2000 goals and to control or
eliminate many of the vaccine-preventable diseases by 1996.3 Immunization’s prominent
place on the national agenda is evidenced by the fivefold increase in immunization
funding since the late 1980S.44
IMMUNIZATION GOALS
Efforts to increase childhood immunization levels have been centered around
Healthy People 2000 and the Childhood Immunization Initiative (CII). Healthy People
2000 supplies long term goals to establish herd immunity necessary for eradicating
vaccine preventable illness in the United States and CII provides a vehicle for reaching
adequate immunization coverage levels.
Healthy People 2000
Healthy People 2000 establishes an explicit and complete framework for the
development of a prevention program for the nation. The Year 2000 Health Objectives
Planning Act (Public Law no. 101-582 42 USC e 246 [ 1990]) provides legislative
support for the program.2 Priority area 20 of the report concentrates on objectives in the
field of immunization and infectious diseases. (Appendix A) Childhood immunization
objective 20.11 involves increasing to 90% basic immunization series coverage among
children under age 2 and increasing to 95% basic immunization series coverage among
children in licensed child care facilities and kindergarten through post secondary
education institutions. 41 Other objectives deal with expanding immunization requirement
laws for day care centers, schools and preschools (20.13); increasing the proportion of
primary care providers who give information about immunizations and administer
appropriate immunizations to their patients (20.14); and finally, improving the financing
and delivery of immunizations to remove the financial barrier sometimes posed by
immunizations (20.15).41
Healthy People 2000 Priority Area 22 covers surveillance and data systems
objectives. (Appendix B) This area provides a means for monitoring progress towards all
of the health objectives. Reported measles incidence has been selected as one of 18
indicators in the consensus set of health status indicators to be monitored on federal, state
and local levels for assessing community health status. (Objective 22.1) The proportion
of 2 year-old children who have been immunized with the basic series has also been
established as a process indicator for community health status. 55 The surveillance and
data systems objectives also cover: identification / creation of national data sources for
the health objectives (22.2); development and dissemination of procedures for collecting
compatible data on the federal, state and local levels (22.3); implementation of analysis
and publication of data for 10 of the priority areas (22.5); and achievement of timely
release (within one year of data collection) of national surveillance and survey data
Childhood Immunization Initiative
The Childhood Immunization Initiative (CII) was signed into law by President
Clinton in 1993,39 and is a comprehensive collaborative effort of the federal governmem,
public and private health care providers, and numerous other public and private
organizations. The five part program is designed to institute a permanent system for
assuring that each successive birth cohort is immunized on time and enhance the CDC’s
traditional immunization efforts targeted to state and local health departments. The first
of the initiative’s components is designed to improve the quality and quantity of
immunization delivery services through increased federal funding to clinics in under-
served areas and establishment of computerized immunization information systems. The
second is to expand access to all vaccines by providing free vaccine to needy children.
Third, the CII plans to enhance community involvement and education on two fronts
through a national outreach program involving public service announcements and
hotlines, and through the formation of public private partnerships. Partnerships will be
fostered by outreach consultants and a series of 10 regional immunization meetings
bringing together national, regional and local government representatives and members
of non-profit groups, service organizations, businesses, associations, religious groups,
and others who share an interest in immunization. The fourth component involves
improving the measurement of immunization coverage and detection of vaccine-
preventable diseases by re-instating programs to measure national immunization
coverage and providing funding to states to help detect disease. Finally, the fifth CII
objective is to simplify the immunization schedule through promoting a single
immunization schedule and improving parent information sheets, and by supporting
research to improve new vaccines.43 62 The goals of the CII are to eliminate indigenous
cases of diphtheria, Hib, measles, poliomyelitis, rubella, and tetanus among children by
1996; increase vaccination coverage levels to at least 90% by 1996 for each of the
vaccinations routinely recommended for children; and establish a vaccination delivery
system that maintains and improves high vaccine coverage levels. 5
An important part of CII is the Vaccines for Children program (VFC). It is the
second component of the initiative and deserves mentioning. The VFC was created
under the 1993 Omnibus Budget Reconciliation Act, and provides an entitlement to free
vaccine for all eligible children. The program, begun on October 1, 1994, purchases
vaccines from manufacturers and provides them to participating public and private
providers at no cost for children 0-18 years. Approximately 60% of children born each
year are estimated to be eligible for VFC.43
IMMUNIZATION STATUS
Schedule
Since the 1960s, two entities have been responsible for developing vaccine
administration guidelines and timetables The American Academy of Pediatrics (AAP)
and the Advisory Committee on Immunization Practices (ACIP). While the
recommendations of theses organizations have generally been similar, they have not been
identical and their contradictions have been a source of confusion and frustration for
providers, parents and researchers alike. The AAP, ACIP and the American Academy of
Family Physicians joined forces and developed one vaccination schedule which
accommodated the recommendations of both groups and ensured the earliest possible
administration of vaccines. A recommended childhood immunization schedule was
endorsed and became effective January 1995. (Table 3)6
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TABLE 3: Recommended Childhood Immunization Schedule--United States,
January 1995 ACIP,AAP &AFP MMWR 43(51&51) 1995
2 4 6 12" 15
Vaccine Birth Months Months Months Months Months
:::: :i:: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::i,::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :1::
Diptheria, Tetanus
Pertussis
H. influenzae
type b
Poliovirus
Measles. Mumps
Rubella
DTP
Hib
;OPV
DTP
Hib
OPV
DTP
Hib
18
Months
4-6
Years
OPV
MMR+
* Vaccines recommended in the second year oflifel i.e., 12-24 months of age) may be given at either one
or two visits.
+ The second dose or MMRvaccine should be administered EITHER at 4-6 years of age or at 11-12
years of age.
Under the recommended schedule, children should receive three doses each of diphtheria,
tetanus, and pertussis (DTP), haemophilus influenzae type b (Hib), polio virus
(OPWIPV) and hepatitis B (HepB) by their first birthday. The remaining doses of DTP
and Hib can be administered concurrently with the first dose of measles, mumps and
rubella (MMR). The second dose ofMMR may be given at entry into kindergarten or
middle school. In addition to the series as it appears on the above chart, children should
receive a tetanus booster between 11 to 16 years of age. The new simplified version of
the immunization schedule is still quite involved. To be adequately immunized by age
two, a child must visit a health care provider at least 5 times and receive 11-15 doses of
vaccine. The catalog price for all the vaccines required to complete the series is
$250.58.31
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For the purposes of this thesis, two-year-old age appropriate immunization (AAI)
will refer to receipt of 4DTP3OPV:1MMR by 24 months of age. The term up-to-date
(UTD) will be used to identify children who have received all of the vaccines for which
they are eligible given their initial vaccination date and the spacing requirements for
immunization. Discussion of the Hib and HepB vaccines will be limited due to their
recent addition into the recommended immunization schedule and subsequent lack of
data for these vaccines.
Coverage Levels
Healthy People 2000, in 1987, cited an undocumented baseline estimate of 70-
80% immunization coverage for the basic immunization series among U.S. children 2
years old and under.41 The report noted that certain "pockets" of the population may
have had levels below 50%.4 Numerous studies using various methodologies have since
been done on immunization coverage levels. One national school immunization record
retrospective survey completed in 1991-1992, found 2 year-old UTD 431 coverage
levels ranging from a low of 11% in Houston to a high of 58% in Boston.6 Coverage
levels on the day of school entry in schools requiring the 4:31 series ranged from 71% to
96% (median, 87%) with only two of the 12 sites having levels higher than 90%. In
areas where the 331 (3DTP’3OPV: 1MMR) series was required for school entry
coverage levels ranged from 85% to 99% (median, 90%) with four of the eight sites
having coverage above 90%.60 State wide surveys in Washington and Oregon estimated
24 month 431 immunization levels to be 59.6% and 60.9% respectively.4 Additional
studies showed coverage rates in children seen by public and private providers, in urban
12
and suburban settings were consistently lower than the 70-80% baseline.’6’27’3’ These
studies, as well as the 1989-1991 measles outbreak, emphasized the need to monitor
immunization coverage. The revised 1985 baseline showed that between 54 and 64
percent of children under 2 years of age received the basic immunization series,
depending on the antigen.4 In 1991, 31 percent of children under 2 years of age
received all the recommended doses in the basic immunization series, including the Hib
54
vaccines. The immunization levels for specific antigens ranged from 42 to 62 percent.
National estimates for vaccine coverage were calculated annually by the Centers
for Disease Control (CDC) from 1959 through 1985 but not for 1986-1990. In 1991 the
CDC’s National Center for Health Statistics recommenced annual collection of vaccine
coverage information through the National Health Interview Survey of the non-
institutionalized civilian population. 2 Table 4 displays the findings for 1991-1993 as
published in Morbidity andMortality Weekly Report.
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Table 4. Vaccination levels among children aged 19-35 months, by selected
vaccines-United States, 1991 to 1993t’ 3
1991 1992 1993
Vaccine % (95% CI) % (95% CI) % (95% CI)
DTP
_>3 doses 68.8 (65.8-71.8) 83.0 (80.8-85.2) 88.2 (86.5-89.9)
_>4 doses na 59.0 (56.1-61.9) 72.1 (69.4-74.8)
Polio virus
_>3doses 53.2 (49.8-6.6) 72.4 (70.1-74.7) 78.9 (76.2-81.6)
Hib
_>3 doses na 28.2 (25.6-30.9) 55.0 (52.3-57.7)
MCV* 82.0 (79.5-84.5) 82.5 (80.2-84.8) 84.1 (81.9-86.3)
3:3"1 na 68.7 (66.2-71.2) 74.5 (71.9-77.1)
4:3-1 na 55.3 (52.8-58.1) 67.1 (64.3-69.9)
* Measles containing vaccine
Note" Hib, 3:3"1 and 4:3"1 data were not available for 1991
However, since the CDC’s estimates are based on parental recall of immunizations, there
is some question as to the accuracy of these estimates; in fact, Bobo, et al conducted a
study using telephone interviews of parents to assess child immunization history.
Although 74% said they were reading their child’s vaccine record when answering the
questions, comparison with actual immunization records revealed a 13% parental recall
4
error rate.
Moreover, to track progress toward achieving the goals of CII, the CDC’s
National Immunization Program initiated a new monthly publication in Morbidity and
Mortafiy Weekly Report. The table, first published in March 1994, summarizes the
national number of new cases of diseases preventable by routine immunization. It
14
includes monthly and year-to-date cases of disease, compares provisional data with final
data for the previous year and highlights the number of reported cases among children
less than five years old. TM
Trends
National statistics indicate that in 1993, between 37% and 56% of 2 year olds,
approximately 4 million children, had not received all of the immunizations
recommended for the first 15 to 18 months of life.34 Although 98% of all American
children were fully immunized at age 5 to 6 years, only 46.6% of children under 2 years
30 Theseof age were up to date for their DTP, polio, MMR and Hib immunizations.
children carry the greatest risk for contracting vaccine preventable illness. Immunization
levels are slightly higher for white children (49.1%) and substantially lower for nonwhite
children (34.1%).30
Numerous studies have elucidated several common risk factors for low
immunization levels. Arguably the most important risk factor is on-time completion of
the first immunization series.’4’19’37 A study of children conducted in Oregon and
Washington found "children who were not up to date at 92 days of age were 10.3 times
more likely" to be not up-to-date by 366 days.4 Other risk factors for under-
immunization include non-white race, lower socioeconomic status, maternal education,
birth order, number of siblings and source of health care. Researchers have also
examined systemic causes for low rates of immunization including missed opportunities,
deficiencies in the delivery system, inadequate access to medical care, and lack of public
awareness in some communities.47 A 1992 national survey of pediatric residents,
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revealed that 25% of respondents stated they would not administer DTP, OPV, MMR
and Hib vaccinations during the same patient visit. Reasons for this decision included
excess pain to the child (74%); concern about side effects (31%) or immune response
(29%); parental objection (29%); cost (12%); and contraindications to simultaneous
vaccinations (9%).3 This finding may offer some insight into the disparity between
MMR vaccine coverage and coverage levels of 4DTP and 4Hib. MMR rates are
generally higher than the age-appropriate counterparts, 4DTP and 4Hib.
Clearly, the problem of low immunization levels is multifactorial. However,
without accurate information about immunization coverage, we lack the data necessary to
trigger the systemic and programmatic changes required to reach our national
immunization goals.3 Immunization registries are tools which have the capacity to
provide the data necessary to address the multiple pieces of the immunization puzzle.
The demand for accurate data has focused immunization efforts in the area of registries.
Registries and surveillance are standard practices in public health and two objectives of
the CII’c five-pronged plan involve data collection and monitoring. The CDC, the
Robert Wood Johnson Foundation, the Aetna Foundation and others have invested tens
of millions of dollars across the nation to develop and implement immunization
registries. The purpose of this thesis is to analyze the strengths and weaknesses of
immunization registries to determine their potential contribution to achieving the 90%
immunization coverage level objectives set forth in Healthy People 2000.
16
FUNCTIONS OF REGISTRIES
Public Health Surveillance
Public health surveillance is "the ongoing systematic collection, analysis,
interpretation, and dissemination of health data." 5 There is a long tradition of using
public health surveillance systems to track incidence of infectious diseases, establish
baseline rates of disease, detect outbreaks, and, when appropriate, institute control
measures. All of the diseases for which children are routinely vaccinated measles,
mumps, rubella, polio, pertussis, diphtheria, tetanus, haemophilus influenzae type b and
hepatitis Bare by statute nationally reportable diseases. In addition to nationally
notifiable diseases, each state has its own list of infectious diseases which health care
providers are mandated to report to the state health department. The state health
departments then summarize the weekly data and send incidence rates to the CDC in
fulfillment of national reporting mandates.36 The CDC uses the well-established
aforementioned system, known as the National Notifiable Diseases Surveillance System
(NNDSS), to compile the national statistics reported weekly in Morbidity andMortafity
Weekly Reports. The NNDSS enabled researchers to detect and track the measles
epidemic of 1989-1991 as well as recent pertussis outbreaks. Surveillance systems
provide baseline comparison data to allow researchers to determine whether incidence
exceeds normal expected endemic levels of disease. Indeed without such systems there
would be no true way of knowing whether an outbreak had occurred.
While tuberculosis is the oldest example of an infectious disease for which
population-based registries have been used, more recently registries have been used to
17
track chronic illnesses such as cancer and birth defects. 5’36 These systems gather
information about patients from their initial diagnosis. Demographic and outcome data
are collected and an attempt is made to follow each person in the registry to track the
clinical manifestations, interventions and progression of the illness. Such registries are
able to monitor both incidence and prevalence of illness and are excellent resources for
retrospective studies seeking to identify risk factors for medical conditions and/or
unusual clusters of cases. Enrollees with similar illnesses can be identified and studied to
look for underlying causes of illness or common exposures. The end function of
surveillance systems is often in the area of policy and planning. By monitoring trends,
researchers hope to find ways to build systemic interventions that will reduce overall
incidence. Ultimately, "surveillance is action oriented having as its main goal the prompt
initiation of steps to control a problem.’’36
Active Monitoring
Registries can be used in clinical settings to actively track individual participants
and monitor their conditions and treatment plans. Physician offices, dental offices and
health plans routinely monitor the care received by patients. These systems can track
appointment dates, send correspondence to remind patients of appointment dates and
times, ask the patient to schedule annual or periodic visits, or monitor patient satisfaction.
These systems often identify patients who have missed appointments so that health care
personnel can pursue more aggressive follow up. Beyond providing information on
individual patient treatment stares, registries can monitor the status of the whole
population being treated and identify groups whose treatment rates are superior or
18
substandard. In short, patient databases such as these can be quite versatile. Whereas
surveillance mechanisms monitor the incidence of specific illnesses, current databases
have the ability to monitor the administration of any health intervention. When based on
billing systems utilizing standard International Classification ofDiseases, 9th Edition
(ICD-9) codes and Current Procedural Terminology, 4th Edition (CPT-4) treatment
codes, patient databases can uniformly monitor virtually every patient interaction with a
provider.
Many have envisioned active registries which contribute to raising immunization
levels on a child to child basis through identification of individual children who have
fallen behind and mobilization of health care personnel to contact them. Such systems
would focus on the needs of individual children enrolled and would spur the health care
system into action when a child had failed to receive part of the immunization seriesa
single outreach worker contacting individual children system. While this system is
feasible when dealing with a limited service population, this mechanism of operation is
simply not practical in large registry. It would be enormously costly to employ sufficient
outreach staff to individually contact the hundreds of late children in a large registry
population---especially within the close time intervals required to keep children from
falling behind. Instead, bigger registries may be more effectively used to activate macro
interventions.
There is a considerable body of literature analyzing the cost effectiveness of
patient reminders on improving appointment keeping and increasing immunization
levels. The Medical University of South Carolina’s Pediatric Department found that
19
computer-generated mailed appointment reminders reduced broken appointment or "no-
show" rates by 48% from 19% in the control group to 10% in the experimental group
(p=.0002).49 The 1990 study found the post cards to be cost effective for practitioners
generating $7.50 in revenue for each dollar spent on the intervention. The researchers
further estimated that a missed appointment rate of greater than 2% to 4% would render
similar interventions effective elsewhere.49 The Ohio Department of Health initiated a
program of mailing computer-generated immunization reminder letters to a group of
mothers of six-month-old children predicted to be at high risk of failure to receive
immunizations. Birth certificate information was used to determine risk status based on
parental education and number of siblings. Children were considered to be high risk if
either parent had less than a high school education or if only one parent had some college
education and the family had four or more children (including the index child). 59 In the
experimental group 48.1% of children were vaccinated within one month of receiving the
letter compared with only 32.4% of high risk controls who had no intervention, a
significant difference (p =.02). Moreover, investigators extrapolated that about 3,150
additional children per year would receive additional immunizations if this effort were
included in ongoing state initiatives. The 1979 cost of this program was computed to be
$8,700 annually. Researchers estimated a net cost of $2.67 per each additional child
receiving immunizations.9 Young and colleagues were quick to point out that focus on
only a high risk population played a major role in the cost-effectiveness of the
intervention.
2O
More recently a 1994 Georgia study utilized computer-generated telephone
messages to increase preschool immunization visits. Information from computerized
immunization registries was used to target children who were due for immunization as
well as those who had fallen behind. The computer generated messages reached 70.3% of
the households randomized for intervention. The greatest impact was seen in children
who were behind schedule. Risk ratios showed more than two-fold increases in
immunization visits in children who were late for their third dose of DTP. A similar
increase was found in those late for MMR, fourth DTP and the third OPV.3 Utilizing an
existing computer registry, start up costs for computer generated telephone system are
estimated at $5,000 with $1,225 annual maintenance cost. Advocates state that an
automated telephone system would pay for itself in postage savings within 2 years in
clinics serving more than 3,500 children under 2 years of age.38 Parent response to the
calls was very positive with a 90.6% approval rating, and 97.7% stated they felt the
messages would be helpful to other parents.
Passive Intervention
A third, and less often recognized, function of registries and data collection is
their passive effect. Several studies have shown that simply gathering data on a health
issue and making providers aware that data is being collected improves patient and
treatment outcomes. The Maine Medical Assessment Foundation (MMAF) studies are a
prime example.35 The premise of the Foundation’s work is that variation in medical care
is strongly linked to decisions made by physicians. Most physicians are unaware that
such variations exist, and "that feedback to physicians can cause them to change their
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behavior voluntarily so as to reduce variation.’’3 Feedback can also stimulate the active
investigation of outcomes by the different methods of treatment. The work of the
MMAF has consistently shown that physician practice patterns will adjust to conform
with the practice patterns of their peer group when the practice patterns are revealed to
the physicians. In other words, outliers will regress toward the mean when their outlier
status is revealed to them. The Orthopedic Study Group found that the rate of lumbar
disc excision which spiked in 1984 at 1,200 procedures per year was reduced by 200
procedures per year after feedback.3 Decreases in treatment variations have also been
seen in the area of hysterectomies and pediatric medical admissions. These outcomes
have spawned similar programs in Hawaii, Wisconsin, and a New England tri-state study
group of Vermont, New Hampshire and Maine.42
Another example in which data gathering altered practice patterns is a New York
State program. In 1989, the Health Department began using the Cardiac Surgery
Reporting System (CSRS) to collect prospective data on all patients undergoing open
heart surgery. The CSRS was used to conduct a study focused on coronary artery bypass
(CABG) surgery. The Department used information from the registry to develop a
statistical model to determine the risk factors that are significantly "related to in-hospital
death and complications and predicts the probability of adverse outcomes.’’3 All 30
hospitals performing CABG surgery in New York State from 1989 to 1992 participated
in the registry and 57,187 surgeries were performed. Logistic regression was used to
calculate expected mortality which was compared with actual and risk-adjusted mortality.
The Department annually released outcome information for CABG surgeries by hospital
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based on volume of cases, and crude and risk-adjusted mortality rates. In addition it
identified which hospitals showed superior or substandard performance. In 1991, the
Department was forced to release surgeon-specific information from 1989 through 1990
to Newsday after losing a lawsuit filed under the Freedom of Information Law. Since
then, the Department has voluntarily released risk-adjusted three-year mortality rates for
surgeons who perform at least 200 isolated CABG operations during the time period.
The results are noteworthy. The study showed that from 1989 to 1992 actual mortality
decreased from 3.52% to 2.78%. However, during this time period, average patient
severity of illness increased causing a 41% decrease in risk-adjusted mortality from
4.17% in 1989 to 2.45% in 1992.28’3
Preliminary results indicate that this same phenomenon, also referred to as the
Sentinel or Hawthorn Effect, holds tree in the field of immunizations. Chart reviews to
determine age-appropriate immunization status of the children seen at well-child clinics
at the Burgdorf / Mt. Sinai Clinic in Hartford, Connecticut showed an increase in
immunization coverage after one year of data collection. In 1993, a chart review of 28
charts (a 10% random sample of the age-eligible patient population), showed the age-
appropriate immunization rates to be at about 75%. In 1994, one year after the Hartford
Childhood Immunization Registry began tracking children, a chart review of 31 clinic
patients showed the 87% of the children seen at the clinic were up to date. This 14%
increase in immunization coverage among the clinic population can be largely attributed
to secondary effects of a registry, i.e. increasing provider and parent awareness about
immunization and improving provider documentation of vaccines administration.61
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DATA REQUIREMENTS
Immunization data is complex and imprecise. An ideal system would be able to
flag under-immunized children for intervention so that outreach workers could contact
them either by telephone, by mail or in person. In order to correctly identify under-
immunized children as well as those who are late, the system must be able to distinguish
between children who are "Up to Date" (UTD) and those who are "Age-Appropriately
Immunized"(AAI).58 The former have had as many immunizations as possible given the
spacing of their prior vaccinations (behind optimum schedule but not late) and the latter
are on-schedule with their immunization series. Many children who fall behind schedule
and, therefore, are not AM, are still UTD in their series. A data system would have to be
able to distinguish between these two so as not to send medical personnel after children
who do not need follow up. Conversely, the system must be able to calculate in days
appropriate waiting periods between immunizations; otherwise, it may inadvertently
encourage providers to administer vaccines before they are clinically indicated. A survey
conducted by Zell et al in 1991-1992 showed that premature immunization is a problem
as well as late immunization. Of the children in the 60 urban areas surveyed, "16%
received at least one vaccine too early in life or without an adequate interval between
doses." This number increases to 20% when unnecessary doses are added to the
criteria.6
Immunization registries must be able to function effectively in an environment
where protocols change routinely. Within the last decade, two vaccines Hib and HepB
requiring 4 and 3 injections respectively have been added to the schedule. The
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chickenpox (varicella zoster) vaccine was recently approved by the FDA and with other
vaccines on the horizon, the immunization schedule will become more complex.34 At
the same time, it will also become more simplified with the creation of new combination
vaccines such as Tetramune (DTP + Hib) licensed to Lederle-Praxis Biologicals in
1993.4’34 Ultimately, combination vaccines may render registries obsolete as the goal of
the Children’s Vaccine Initiative is to produce an affordable, heat stable, oral vaccine
given early in life in one or two doses which would protect against a wide spectrum of
diseases.31 Data systems will have to be able to adapt to changing practice patterns in
different birth cohorts without sacrificing data continuity or the ability to make adequate
longitudinal comparisons. Additionally, in order successfully accomplish their mission,
registries need to be able to operate in real or almost real time. Given the three month
time intervals between many of the shots, children who fall behind must be brought up to
date as quickly as possible in order to achieve on-time immunization by age two.
Immunization data are part of a child’s medical record and therefore must remain
confidential. On the other hand, accurate documentation of immunization encounters is
best served by electronic data transfer. A study of children seen at the UCLA Children’s
Health Center revealed an overall transcription error rate of at least 10.2% from
handwritten to computer-stored records. 58 Obtaining electronic data transfer from
various providers without violating patient-provider confidentiality will be challenging.
Stringent policies must be created for data access, reproduction and dissemination, and
the resulting regulations must also have a means of enforcement.
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As migration (in and out of the service area) and changing providers within the
2 19,37first year of life are significant predictors of under-mmumzatlon’ separate registries
must be able to interface for sharing immunization information about children. In the
United States’ fragmented delivery environment, data needs to be able to be shared
across private and public health plans. In 1990, only 47% of conventional insurance
plans, 65% of preferred provider organizations (PPO) and 98% of health maintenance
organizations (HMO) provided coverage for immunizations.4 A nationwide survey of
pediatricians documented that approximately 55% of practicing pediatricians refer some
or all of their patients elsewhere for immunization and that 43% of those who refer have
increased those referrals in the past 10 years.43 Hence, persons with and without
commercial insurance coverage and/or primary care providers often attend public
immunization clinics. When children are receiving care in two places, efforts must be
made to share information between the primary care providers and immunization
providers to avoid incorrect identification of a child as late or duplication of services. A
registry would have to be able to capture immunization events from private practitioners,
PPOs, HMOs and public clinics and match them to individual children.
IMMUNIZATION REGISTRIES
The following section highlights some working immunization registry systems.
The first two examples are the Canadian Manitoba Immunization Monitoring System and
the English National Child Health Computer System. These registries operate in an
single-payer environment which provides patient demographic information and enables
the recording of immunizations through standardized billing information. Descriptions
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of three Connecticut registries presented next to allow for more focused insight into
registry operations in the United States to examine immunization registries in community
based provider organizations, facility based providers and in multiple provider
populations, along with the various issues that will have to be addressed in each of those
sample environments.
Canada
Implemented in 1988, the Manitoba Immunization Monitoring System was
constructed on the almost complete population registry through which the province’s
health plan is administered. Children are entered into the registry when they enter the
health system either at birth or when moving into the province. The system is regularly
and automatically updated from registered adoptions, births, deaths and notification of
migration in and out of Manitoba. Each child’s file includes a unique identifying
number, demographic information and dates of entry and termination (migration out of
the province or death). Immunization information enters the registry in two ways: in
remote areas public health nurses update patient information directly through computer
terminals; meanwhile, physician administered immunizations are electronically recorded
from specific billing codes from claims submitted to the health plan. These codes
specify the type of vaccine and dose number. Yearly immunization audits, based on the
child’s birthday, produce letters to physicians and/or parents where information is
missing. Comparisons between physician and system records have shown high levels of
agreement: 2% or fewer immunizations are coded incorrectly and service dates match
98% of the time. System records of the 18,048 children enrolled in the Manitoba
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provincial health plan during the first year of life reveal a 79% completion rate for
immunizations. Rates were higher for children enrolled continuously during the first
year of life compared to those who were interrupted by migration and for non-Indians vs.
Indians. This last difference, however, may be attributed in part to the recent entry of
Indian population into the system. Indian health care is managed and financed federally
in Canada.
England
Immunization has regained priority status in England with the introduction of
target payments for 90% immunization uptake in the 1990 general practitioner contract.
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This maneuver places added emphasis on the provider side of the immunization system.
All children receive computerized invitations to receive diphtheria, tetanus, polio, and
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pertussis immunizations at 3, 5, and 8 months, and MMR vaccine at 1 year of age.
Parental consent must be obtained for each antigen and a record of that consent is entered
into the immunization module of the National Child Health System. 1,46 A Liverpool
Health District study found consent rates for each antigen were over 97% except for
pertussis which was 83%.45 Parents receive computerized written reminders when it is
time for their child’s next immunization. Immunizations are recorded in the child’s
national record which also contains sociodemographic information. The systems provide
ongoing data allowing cross sectional and longitudinal analyses. Moreover, if
standardized and complete data can be collected routinely, they provide opportunities for
ongoing assessments of factors influencing the utilization of services.37 Two year old
immunization rates for 1989-1990 were 89% for diphtheria, tetanus, and polio (DTPol),
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78% for pertussis, and 84% for measles. The lowest rates in the country were around
81% for DTPol, 67% for pertussis and 73% for measles. 46 These rates are noticeably
higher than U.S. rates for comparable time periods
Single payer registry environments differ from their multiple payer counterparts
principally in the level of data abstraction. Patient medical information is routinely
gathered by the billing systems and registry information need only be gleaned from the
main billing data source. Single payer systems also benefit from a captive population
thus reducing hard to track children since most children will interact with the medical
care system on a fairly regular basis.
THREE CONNECTICUT REGISTRIES
The United States has multiple payers and delivery sites for immunizations.
Diversity in immunization delivery and payment has necessarily lead to several different
approaches for tracking immunization coverage levels in American children. Registries
mn the gamut from pen and paper tracking systems to networked computerized data
transfer systems. Three different immunization registry projects in Connecticut provide a
cross-section of possible registry environments and designs. The Middlesex
Immunization Project, Meriden Immunization Project and the Hartford Childhood
Immunization Project differ with respect to target population, size of the data base,
scope, mechanization of data storage and retrieval, utilization of information and
intervention implementation. Information about the projects was collected during an
evaluation to assess the impact of Aetna Foundation’s Childhood Immunization/Child
Health Initiative and is based on project grant applications, grant progress reports and
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interviews with the project directors and staff, where applicable. The research was
conducted between August 1994 and May 1995.
Community Based Registry" Middlesex Immunization Project
The Middlesex Immunization Project, a community based registry, was
developed in 1993 in response to a school-based survey conducted in Middletown by the
Middlesex Visiting Nurse Association (VNA). The 1992 retrospective survey of health
records of first grade and kindergarten students in Middletown public and parochial
schools revealed that approximately 40% of the children werenot age-appropriately
immunized by their second birthday. Additionally, a retrospective chart review ofVNA
Well Baby Clinic patients showed that on time 2 year old immunization levels for
kindergartners and first graders were 57% and 62% respectively.
The Middlesex Immunization Project (MidxlP) was designed to serve all of
Middlesex County’s 143,196 residents and their 5,770 children under age two (based on
the 1990 census figures). The postcard registry system is based on research which shows
on-time immunization with the initial DTP series to be the best predictor of age-
appropriate immunization by age two. The VNA spearheads the project through the
Project Coordinator who works in conjunction with the Middletown Health Department,
Middlesex Hospital, the Middlesex County Medical Association Alliance and the Health
Departments of the other towns in the County.
Of the 1,681 total births in Middlesex County in 1992, 1,300 births (77%)
occurred at Middlesex Hospital. The hospital is the initial entry point for most children
into the two post card, patient driven, tracking system employed by the VNA. The
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Project tracks children into the primary health care system at their two week check-up
and into their first set of immunizations at three months. On admission to the hospital
for delivery, the mother signs a release form giving the Project Coordinator access to
name, address, telephone number, physician, sex and delivery date of the baby. The
mother and child are discharged from the hospital with a packet of material to be brought
to the newborn’s first physician visit. The packet contains an Immunization Record
booklet, an informational brochure, two postage paid post cards and a letter to the
physician. The physician mails the post cards back to the VNA after the child’s two
week check-up and upon completion of the three month immunization visit.
Automated Birth Lists from Middlesex Hospital are used to track the births in the
county and the children in the registry. Children not born at Middlesex Hospital can be
entered into the registry by receiving the physician packet from a VNA nurse during a
well baby visit, by visiting one of the well baby or immunization only clinics offered by
the VNA in Middletown and Clinton, or through a referral from a network of agencies
working with parents and children in Middlesex County. Back enrollment is not an issue
with this system as it only tracks two visits. The VNA provides a service delivery
component via home visits and the aforementioned regularly scheduled clinics.
The post cards returned to the Project by the physicians are manually tracked, to
register entry into the health care system and initiation of the immunization series. When
the post cards are not returned, telephone follow up is done. For children in families
without working telephones, home visits are attempted by VNA nurses.
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Results
A second retrospective survey of school immunization records for pre-schoolers,
kindergartners and first graders in public and parochial schools was conducted in 1994 to
provide a more accurate project baseline. (See Table 5) Immunization levels for the
4DTP:3OPV once estimated at 60% are now 70% and 54% for kindergartners and first
graders respectively.
Table 5. 1994 Retrospective survey of 24 month immunization status of
Middletown Children
Immunization Series
Pre-School Kindergarten First Grade
n=89 n=558 n=553
4 DTP’30PV
n % n % n %
70 (78.6) 391 (70.0) 301 (54.4)
3 DTP20PV 85 (95.0) 535 (95.8) 511 (92.4)
1MMR 79 (88.7) 542 (97.1) 486 (87.8)
* Middlesex Immunization Project data from Project Coordinator
The kindergartners in 1994 had their second birthday between 1991-1992 near and after
the end of the measles epidemic which could explain their higher vaccination coverage
levels. Additionally, while the immunization coverage levels for the 4DTP:3OPV series
in the pre-school children is high, these children may not be representative of the
population. In Middletown public preschool is limited to children identified as
developmentally delayed. Necessarily then, these preschool children have had previous
medical interventions which might not be equal to those of the population at large. It
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should also be noted that rates in the 3 grades reviewed are substantially higher for the
3DTP:2OPV series than the 4:3 series. This suggests that although the vast majority of
the children are getting some early intervention, there is a substantial fall off around the
one year mark, after the first MMR. Children are either not attending the recommended
18 month visit for well-baby care or if they are, they are not being vaccinated. Perhaps
immunization rates would improve if children were immunized at 15 month check-up.
Combining the first MMR with DTP 4 and OPV 3 might increase coverage rates.
As of 31 October 1994, at least 1,323 children had been, or were being, followed
by the Middlesex Immunization Project registry. Since the registry’s December 1993
inception, 1,064 children were born at Middlesex Hospital, 851 ofwhom were residents
of Middlesex County. Of these 851 children, 79.3% have been tracked. Over two-thirds
of the children have been successfully tracked through the first and second post cards,
78% and 71% respectively. These estimates for entry into the primary health care system
and receipt of the initial immunizations are probably conservative estimates because they
are tabulated by hand at fixed intervals and the post cards are returned daily. Late returns
tend to increase rates of successful tracking in birth cohorts over time. Additionally, 236
Middlesex children were referred to the VNA for their immunization series and
subsequent tracking.
Wilcox School of Nursing students conducted a one year telephone follow up survey
of the first cohort of children tracked by the registry. Of the 259 babies born between
September and November 1993, 75% were determined to be age appropriately
immunizedapproximately a 15% increase over baseline. Again, this number is a
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conservative estimate as all children who were unable to be located were assumed to be
late. It is estimated that a further 10-15% of these unreachable children are up to date.
No other attempts have been made to document the impact of the registry and effects on
immunization coverage levels.
Challenges
To date, the system only tracks children born at Middlesex Hospital. In 1992,
77% of Middlesex County births occurred at Middlesex Hospital the other 23% occurred
principally at New Britain Memorial Hospital, Hartford Hospital, John Dempsey
Hospital in Farmington and Mount Sinai Hospital, also in Hartford. Children born
outside of the County only enter the registry by referral. Under the present system, the
registry is unable to judge the age-appropriate immunization level of all two-year-olds in
the County. Furore plans involve using the MD Health Plan Smart Start Program to
enroll new mothers and their children. The Smart Start Program, soon to be initiated
statewide, offers incentives to families whose children are age-appropriately immunized.
Smart Start estimates that 80% of mothers will agree to register with their program;
however, other registries (MidxlP, Hartford Childhood Immunization Project) have
experienced parental consent rates around 90%. During one five month period, 100.0%
of Middlesex Hospital Obstetrics admissions signed the consent form. Moreover, the
passage and subsequent signing into law of a Bill Concerning Immunizations in May
1994 will bolster registration as registry enrollment may now be required by law at the
discretion of the local Health Director. Smart Start would supply MidxlP with
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computerized birth lists, sorted by zip codes, in order to track all newborns in the
County.
While 75% of the children tracked through the first two post cards are up to date
at their first birthday, the school retrospective survey suggests that a third monitoring
point between 12 and 15 months might be worthwhile to indicate completion of the 431
series. This third point of reference could easily be monitored by a third post card from
the primary caregiver verifying the completion of the immunization series. Checking
this additional point would be an effective means to insure on-time immunization, but
would require the kind of follow up and outreach power that the VNA does not currently
possess.
Outreach worker follow-up of children who have fallen behind and cannot be
reached by telephone has been problematic. About 40% of the children are hard to track
in a timely fashion. Inter and intra-county migration, lack of working telephone
numbers, incomplete child identification information, and changing primary care
providers all contribute to tracking difficulties. Also securing outreach worker time is
costly.
Finally, as the system grows, the need for automation of the data has become
imperative. It is necessary not only to keep track of the post cards, but to conduct
meaningful analyses of resulting data and possibly to track children beyond the first
immunization visit. Middletown has been designated by the CDC as an Immunization
Action Plan (lAP) site and the Middletown Health Department has rolled the funding
over to the MiddxlP to enable them to hire a data manager. The Project has already
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secured VacTrac software from the CDC and the hardware to computerize the registry.
The VacTrac software is compatible with software designed for furore state-wide registry
use.
Clearly, a regional community based registry such as the Middlesex
Immunization Project must create a niche for itself. Efforts, such as those by the Project
Coordinator, must be made to create linkages with many local service providers
including Head Start, WIC, Healthy Mothers Healthy Babies Coalition, and local
practitioners and clinics. These relationships help ensure compliance in patient and
provider driven systems such as this one. In Middlesex, providers ask patients for their
registration packets and inform the MidxlP when there are any problems with the cards.
Furthermore, community organization and service coordination is imperative in
community based registries. In Middlesex, an Immunization Advisory Committee was
established to mobilize and focus the efforts of the Health Department, the Community
Health Center, the WIC program, local Pediatric and Family Practice providers and the
Middlesex Immunization Program. Additionally, barring its prior existence, community
based registries must include a service component to reduce barriers to immunization for
high risk children. Regularly scheduled Well Child Clinics, Immunization Only Clinics,
and clinics for WIC clients fill this roll for the MidxlP.
Community based registries involve many players who must actively participate
in order for the project to succeed. A high level of community awareness is required.
Lack of mechanization reduces start up costs, but limits the capacity for data collection
and analysis. On the other hand, the simplicity of the system increases its chances of
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being incorporated into routine provider practice patterns and may serve as a foot in the
door for the assimilation of more complex and comprehensive tracking mechanisms.
Projects must include short term evaluation procedures. Retrospective studies of two-
year old immunization coverage of school children do not allow for timely evaluation of
on-going programs; for example, given the short timespan of MidxlP operation, it is
difficult to judge the full extent of the Project’s impact to date. Other yardsticks must be
developed.
Facility Based Registry: Meriden Immunization Project
The Meriden Immunization Project (MIP) is a facility based registry which serves
high risk Meriden children who receive medical care through public health clinics. MIP
began in March 1993 and focuses on achieving age-appropriate immunization among
Meriden children through comprehensive registration and follow up. Establishing a
medical home for all Meriden children is a strong secondary goal. Prior to the funding of
the registry a chart audit was performed to assess 4DTP:3OPV: 1MMR (431)
immunization series coverage for high risk Meriden two-year-olds. Children who were
either clients ofWomen Infants and Children (WlC) or patients seen at Meri-Care, a
private non-profit organization providing preventive and primary care to medically
underserved residents of Meriden. The June 1992 review of 43 Meri-Care patients and
50 WIC clients revealed that only 28% of the children were age-appropriately
immunized. Meriden has been designated a Medically Underserved and Health
Professional Shortage Area. Fully 22.4% ofMeriden’s close to 60,000 residents are
projected to be at or below 100% of the federal poverty level.. Close to one-third
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(29.9%) of the school enrolled population lives in poverty. These low income children
comprising 30% of the population receive medical care through the public system and
are the registry’s target population. The Meriden Immunization Project works in
conjunction with Community Health Centers, Veterans Memorial Medical Center, Meri-
Care, Meriden Visiting Nurse Association Well Child Clinic, WIC and Aid to Families
with Dependent Children (AFDC) from the Connecticut Department of Social Services,
and the Meriden Health Department to identify and track eligible children.
Most children enter the registry during their mother’s first post natal visit to the
Veterans Memorial Medical Center Obstetric Clinic; however, referrals can also be made
from WIC, AFDC, or Meriden VNA. Children were initially followed by a pen and
paper chart review system. This has since been computerized. Meri-Care and Meriden
VNA Well Child Clinics notify the MIP whenever children miss scheduled immunization
appointments. Children who are identified as late are contacted by MIP outreach
workers either in person or via telephone to schedule another appointment. Outreach
personnel often arrange medical transportation for the patients’ appointments and
distribute medicine to be taken before visits to decrease adverse reactions to vaccinations.
If outreach worker contact attempts are unsuccessful, the WIC and AFDC files of"late"
children are flagged and the children are referred to the Immunization Project at the time
of their eligibility re-evaluations for these programs. Since WIC, AFDC, Meri-Care, the
Meriden Health Department, and the Well Child Clinics are co-located in the same
building, these connections and interactions are very timely and effective. Children
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behind in their immunization series are literally walked over to the Immunization Clinic
to be brought up-to-date.
The initial paper tracking system was computerized in October 1993 and
members of the Meriden Immunization Advisory Group--- Community Health Centers,
WlC, Meri-Care and Veterans Memorial Hospital---began distributing permission forms
for the registry. By December 1993,250 children had been enrolled. This number
increased to 825 children representing 700 families by January 1995. A stand-alone
personal computer network linking public providers became fully operational in spring
1995. It provides daily updated immunization information on all registered children to
participating providers. The MIP uses the CDC CASA computerized diagnostic tool for
immunization tracking for program evaluation.
Additionally, MIP has begun 100% chart audits of children seen by local private
practitioners to determine immunization coverage and the feasibility and necessity of
linking more providers into the registry system. They are marketing the chart audits as a
quality control check for doctors. It is estimated that 70% of immunizations in Meriden
are given by private doctors.
Results
Since MIP’s inception, on-time immunization rates for Meriden two-year-olds in
the public health system have improved dramatically. The success of the aggressive
outreach was demonstrated when record audits measuring the proportion of children up-
to-date on immunizations using 4DTP’3OPV: 1MMR schedule showed a more than three-
fold increase in coverage, from 21% in 1991 to 77% in 1994. (See Table 6)
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TABLE 6. Immunization Coverage for 4:3" 1 Series in Meriden 2-Year-Olds,
Selected Sites
N
Meri-Care Clinic
WIC
Baseline
1991 1992 1993 1994
% * % (n) % (n) % (n)
21% 37 (43) 51 (105) 77 (105)
21% 34 (50) 46 (190) 77 (130)
Change from
Baseline
+56%
+56%
* Sample size for 1991 is not known
The 24-month-old 3DTP:3OPV: 1MMR coverage levels were similarly improved
reaching 83.6% by July 1995, up from 36% in 1993 and 28% in 1992. Breakdowns of
coverage levels for individual antigens can be seen in Table 7. Rates are consistently
high until the time of DTP4 and OPV3 administration, between 6 and 18 months of age.
Nevertheless, MMR1 vaccines levels were 9-19% higher than respective OPV3 and
DTP4 levels for 1993 and 10-17% higher for 1994. All of these immunizations could
have been administered in the same time flame (12 to 15 months) according to current
recommended childhood immunization schedule (shown in Table 3).
TABLE 7. MIP antigen specific immunization coverage for children 24-35
months of age
Antigen(s) 1993 (n:190) 1994 (n:281)
DTP3, OPV3 and MMR1 55% 84%
DTP4, OPV3 and MMR1 46% 77%
DTP1 85% 98%
DTP3 80% 96%
DTP4 48% 78%
OPV3 58% 85%
MMR1 67% 95%
HiB3 64% 94%
HepB3 1% 19%
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Despite intense focus on immunization, missed opportunities are still a problem.
Reviews of the computerized records estimate that 20% of the immunization visits in
1993 and 1994 involved missed opportunities for immunization. Had those opportunities
not been missed, the up-to-date coverage levels for 4:31 at 24 months would have been
75% in 1993 and 83% in 1994. The program staff attributes much of the improvement in
vaccine coverage levels between 1993 and 1994 to the computerized tracking system
which provides close to real time data manipulation.
MIP also found a strong link between on-time receipt of the first DTP and OPV
and age-appropriate immunization status at 24-months. (See Table 8) Chart reviews
demonstrated that 58% of children who received their first vaccine by three months of
age were on-time according to the 4:31 schedule at 24 months of age during 1993 and
that figure rose to 80% in 1994.
TABLE 8. On-time Initiation of Immunization Series and 2-Year-Old 4:3:1
Coverage
Received first vaccine on time
Received first vaccine late
1993 (n 190) 1994 (n=281)
% n % n
58% 74 80% 187
21% 13 61% 28
Two secondary goals of the program were to provide a Primary Care Home for
all children seen by the MIP and to decrease program barriers to immunization. In 1993,
85 infants were referred to primary care providers. Data is not available for 1994 as the
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focus of the project shifted to computerizing the registry, but the numbers can be
assumed to be at least as great. Two strategies were employed to reduce barriers to
immunization: an immunization van and expansion of clinic hours. During the summer
of 1994, the Meri-Care Clinic Van provided 97 immunizations to pre-school children and
200 immunizations to school-age children. Immunization Clinic hours were expanded to
include one evening per week. The staff have standing medical orders to immunize the
patients they see and an on-call physician is available upstairs.
Challenges
A 1993 sample ofWIC charts showed that 35% of families were lost to the
system meaning they were unlocateable; therefore, the immunization status of these
children is unknown and is recorded as incomplete. This figure was reduced to 18% in
1994. MIP staff feels this number will continue to decrease as the system goes on-line in
Meriden and eventually across the state facilitating the tracking of mobile populations.
In the meantime, unless an effort is made to study these drop outs it will be impossible to
achieve 90% immunization rates in this population.
This facility based system is very labor intensive and a good deal of its success is
probably due to the chance physical proximity between the various agencies providing
services to the same low income population. In effect, MIP has a much bigger net to
catch participams than other registries. Children are less easily lost to the system as they
can be located through non-medical social service system contacts. Results in Meriden
may not be easily translated to other geographic areas. Nevertheless, concentration on a
targeted population, a specific pocket of children with low immunization levels, has
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proven very successful in raising the coverage of a known needy group in a more cost-
effective manner than trying to track all the children in the same area.
While the project has successfully shared records with private practitioners to
keep MIP system complete, private practitioners in Meriden have not been included in
the efforts to track children. Until data can be procured about immunization levels
among private practitioners, the coverage of 70% of Meriden’ s children remains unclear.
A look back study of two-year-old immunization coverage levels in Meriden school
children would be useful to get a general idea of population immunization coverage
levels. As of yet, no mechanism has been designed to include private practitioners in the
registry should this become a need.
Facility based registries, like MIP and registries in HMOs and PPOs, share
common attributes with single payer registries. The participants are usually captured
receiving most if not all of their medical care form the same source. The drawback to
such systems in the United States is difficulty in recording extra-facility medical
encounters. Also, their range is limited to a specific population. Such registries must
take steps to ensure furore compatibility with larger registries in order to maintain
complete patient information and provide adequate data for planning purposes.
Multi-Site Population Based Registry: Hartford Childhood Immunization Project
The Hartford Childhood Immunization Project (HCIP) is a working example of a
large scale, city registry with multiple providers and a very mobile population. The
Connecticut Department of Health Services conducted a 1991 study of 666 Hartford first
grade students and looked at completion of the primary vaccine series (331) by the
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second birthday as an outcome measure. They found that 67.2% (95% confidence
interval 64.5%-69.9%) of children were age-appropriately immunized by their second
birthday. 19 The Hartford Child Health Plan report published by the CHILD Council in
January 1995 reported that of Hartford’ s 139,739 residents (1990 census data) roughly
32%, or 44,237, were children under the age of 18. Forty-two percent of these children
live in povertya level four times the state poverty rate of 10.4%. Furthermore, the
Children’ s Defense Fund ranked Hartford’s children to be the sixth poorest among 200
23 About one-fifth ofcities across the country with a population of 100,000 or more.
Hartford’ s population are recipients of AFDC; 27,000 of Hartford’ s children are on
Medicaid; "12% of Hartford families lack health insurance, one-third of the uninsured
are children. ’’23
The Hartford Childhood Immunization Project (HCIP) was created in August
1992 to address low immunization rates among Hartford’s children. HCIP plans to
achieve 90% immunization coverage levels in children born to Hartford residents
primarily through a computerized registration and tracking system. The HCIP registry
utilizes a powerful software package designed by Public Health Software, Inc.. Clinical
outreach, and public and provider education are secondary missions of the project.
Entrance into the HCIP registry is similar to the mechanism used by the
Middlesex Immunization Project. Mothers giving birth at Hartford Hospital, Mount
Sinai, St. Francis and John Dempsey are given information about the registry and the
Smart Start program. Signed consent forms with information about the mother and child
are then forwarded to the HCIP. Birth records are transferred electronically from the
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State’s Automated Vital Statistics System (AVSS). Hartford births are identified by zip
codes and entered into the registry. The consent forms and birth records are compared
and non-respondems are sent a follow-up letter to parents asking them to register their
child. There was a significant administrative effort to back enroll all children born in
1993.
Data updating a child’s immunization status enters the registry through a two-
tiered system. The process involves the abstraction of medical records to a form to
document immunization encounters and the centralized input of the reporting forms by
HCIP staff which travels to each site to enter the data from larger clinics and hospitals.
Private provider immunization encounter information is obtained by a manual paper-
exchange to the HCIP which enters the updates. The registry is able to document the
dates and types of vaccines given, the site of administration and the type of provider
(hospital/clinic, community health center, health department clinic, and private
physician) giving the immunization. There were 45 medical practices involving 73
physicians whose patients were participating in the registry as of December 1994. In
Hartford, 70% of children are seen in out-patient clinics and the rest are seen by private
doctors. (This ratio is exactly opposite to the one found in Meriden.)
Results
HCIP conducted a retrospective study on the immunization histories of 269
randomly selected Hartford infants born July 1, 1992 to September 30, 1992 to serve as a
baseline for the project. Records were found for 187 (70%) of the 269 children in the
study. The study did not look at the fourth DTP vaccine or the third OPV/IPV vaccines;
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however, it showed that 87.7% of the children received the third DTP by 12 months of
age, 94.1% received the second OPV/IPV by 12 months, and 48.7% received the first
MMR by 16 months. (See Table 9) These figures can be considered a best case scenario
assuming that the 187 records found were representative of the 269 sampled. However,
if the immunization status of the children whose records were not found were to be
included in the figures and these children lacked appropriate immunizations (a worst case
scenario) these numbers would be much lower as seen in Table 9. Patients seen by
private providers have slightly higher levels of coverage than those seen by public
providers.
TABLE 9. Immunization status of 269 randomly selected Hartford infants born
between July 1, 1992- September 30, 1992.26
Vaccine
Of those records examined (n=187)
All All Public Private
Records Providers Providers Providers
(n=269) (n 187) (n 161) (n=26)
DTP: 3rd by 12 months
OPV: 2nd by 12 months
Hib" 3rd by 12 months
HepB: 3rd by 12 months
MMR: 1st by 16 months
61% 88% 87% 96%
65% 94% 94% 100%
60% 87% 86% 92%
46% 66% 63% 81%
34% 49% 47% 58%
There are currently 5,000 children in the Hartford Registry. Approximately 4,000
of those are from births to Hartford parents since 1993. More that 24,000 immunization
events have been recorded. Fifty children were enrolled through outreach efforts during
the second project year. Since the project’s affiliation with the Smart Start program in
46
1994 the number of children enrolled from the post-partum floors has increased
dramatically, thereby reducing the need for letters to non-respondents. (See Table 10)
TABLE 10. Source of child enrollment in the Hartford Child Immunization
Project.26
Time period # enrolled Post-partum Mail Outreach Back enroll
July Sept., 1993 427 53% 8% 4% 35%
Oct. Dec., 1993 556 62% 8% 3% 28%
Jan. Mar., 1994 611 85% 5% 2% 7%
Apr. June, 1994 625 88% 1% 1% 7%
July Aug., 1994 3 84 91% 1% 0% 7%
Total 2,603 76% 4% 2% 17%
Only 20% of letters sent to parents identified by the AVSS who did not sign up for the
registry were completed and returned. During the period of 1 January 1994 to 31 August
1994, the HCIP was able to enroll 83.5% of all children born in Hartford. Active
registry enrollment refusal rates have been approximately 6%. In 1993, 1711 Hartford
children or 61.3% of all births were enrolled in the registry. Of those enrolled children,
96% are followed by public clinics.
Producing accurate estimates of immunization coverage levels have been
problematic. Physician compliance with filling out the reporting form and/or
documenting immunizations in consistent places on the patient records has been variable.
Table 11 shows the results of a chart audit of children who have been deemed late by the
registry computer. Possible sources of the chart and computer discrepancies include
provider failure to provide the requested information, information documented
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irregularly on patient charts, lack of data input into the registry in a timely fashion, and
children who are up-to-date for immunizations but not age-appropriately immunized.
TABLE 11. Comparison of immunization and registration status of clients
deemed late by the HCIP computerized registry for selected
facilities26
Facility Date
Missed by computer but
OK by Late by
chart review chart review
In computer but
OK by Late by
chart review chart review n
St. Francis 11/94
Hartford Hospital 12/94
Mt. Sinai * 12/94
Asylum Hill 12/94
Total
110 (46%) 36 (15%)
46 (39%) 11 (9%)
55 (46%) 36 (30%)
38 (58%) 4 (6%)
249(47%) 87 (16%)
41 (17%) 49 (20%)
29 (24%) 25 (21%)
12 (11%) 12 (10%)
7 (11%) 16 (24%)
89 (17%) 102 (19%)
241
119
119
66
545
* 40 more records were requested from Mt. Sinai. Only 119 could be found.
The review showed that 47% of children identified by the registry as late were actually
on-time for immunizations, but this information had not reached the computer. This high
rate of false positives coupled with only a 16% rate of true positives makes any form of
potential outreach virtually useless. It also makes it impossible to determine
immunization coverage in the enrolled children.
Challenges
More attention should be given to clinician training. The current system relies
heavily on a paper trail based on encounter forms. Experience has thus far shown that
Hartford pediatricians keep poor records, patient charts get lost, and getting
immunization information into the computer is a big issue. Immunization encounter
documentation has to searched for in patient medical records and often times in the
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progress notes, encounter sheets, or the HCIP form. Since providers record their
information in three different places, project personnel have to look for the information
in three different places. The Project Director has been sharing the results of the survey
of registry participants identified "late" (Table 11) with participating providers to
encourage better documentation of immunization encounters.
While the registry is designed to be a fully mechanized system, many sections are
still paper-driven. New Connecticut legislation mandating child enrollment in the up-
coming State immunization registry should reduce registry enrollment to receipt of
AVSS birth information for Hartford and deletion of the active refusals only. The
procedure by which parents can refuse entrance into the registry has not yet been
designed by the State Health Department. Ideally, further paper shuffling could be
reduced by recording immunization encounters from billing systems of participating
providers. In order for this to occur, all hospital forms would have to be changed and the
registry would have to intersect with billing before the bill gets sent to the payer. HCIP
has been in contact with the Connecticut Hospital Association which seems hopeful that
such a modification is possible and might be implemented when Connecticut moves to a
state-wide registry. Otherwise, there are 800 pediatric practitioners in the state who
would need a way to be on-line to access and enter immunization data when the state
registry is implemented.
The HCIP has only one full-time immunization nurse and one half-time outreach
worker to canvas all of the children in the Hartford area. Even if the data system was
able to accurately identify children who needed follow-up, personnel limitations would
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make it impossible to perform such outreach. Currently, keeping up with Hartford’s
transient population has been a real problem for the outreach worker. After three
unsuccessful home visits, the outreach worker closes the case of the child suspected to
have fallen behind on immunizations. A child’s file will only be reactivated when they
re-contact the Hartford public provider system, and, then, only if the provider checks the
child’s immunization record. There is some hope that as the registry becomes statewide
the number of children lost upon moving, even temporarily, outside of Hartford will be
reduced and provider participation within Hartford and the surrounding areas will be
increased.. Between 20-25% of the letters sent out to mothers of 11 month olds in the
registry to remind them to schedule their MMR are returned to the HCIP with out being
received by the parents.
Large scale population based registries have the biggest potential for reaching the
most children, but also face the biggest obstacles. The fragmentation in the delivery
system and competing priorities of providers leads to incomplete provider documentation
of immunization encounters. This problem can only be fully addressed by billing code
based documentation of immunization encounters. Once reliable data can be obtained,
large scale registries can focus on macro interventions where appropriate and micro, one-
on-one, interventions in extremely high risk groups.
Perhaps the biggest obstacle for large scale registries lies in their environment.
Large cities have a multitude of competing concerns that often overshadow the need for
immunization. HCIP Project Director, Joan Christison-Lagay, concedes that
immunizations are really only a small piece of the well-child pie. In a community with
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the kind of competing concerns that Hartford has, it is hard for providers and parents to
get excited about immunizations
"In Hartford developmental delays alone are a much bigger concern than
shots. The total number of cases of vaccine preventable diseases in the
last 20 years does not equal the number of newly diagnosed
developmentally delayed children in one year."
RECOMMENDATIONS
Immunization registries are currently being developed around the country. The
experiences of the three Connecticut registries outlined speak to the learning curve of
registries and the difficulties in creating successful projects. However, they also provide
an inkling of the potential immunization coverage increases registries can provide. A
best case scenario for registry functioning can be seen in the British and Canadian
registries, particularly the Manitoba Immunization Monitoring System.
Several points become clear upon reviewing all the relevant information on
immunization registries. There are two critical junctures where children fall behind on
immunizations. Either they do not reach the primary health care system after birth or
they fail to receive the MMR and 4DTP:3OPV around one year of age. Surveys have
shown that the MMR vaccine has one of the highest coverage rates in the nation (52%-
80% with a median of 69%) at 24 months,6 yet only 12% to 63% (median, 48%) receive
the fourth dose of DTP which can be administered simultaneously. A study of 21 cities
indicated coverage rates for completing the fourth dose ofDTP could be improved 9 to
17 percentage points by administering that dose at the same time as the MMR.43
Tracking systems must concentrate on at least three milestones" enrollment of all eligible
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children, verification of receipt of the first DTP immunization at three months, and
assurance that participants receive all the immunizations for which they are eligible at 12
months of age.
Missed opportunities for immunization represent a significant loss in potential
herd immunity. A review of the immunization delivery system in Puerto Rico showed
that 67% of children visiting a health clinic for Women Infants and Children certification
received no vaccinations for which they were eligible.7 Most children interface with the
health care system on a fairly regular basis. The health care system needs to take full
advantage of those contacts to insure well-child care and full immunization coverage.
Immunization opportunities should not be postponed as a means to increase attendance at
well-child visits and clinics. In the past, individual provider adherence to different
immunization schedules may have been a confounder for low immunization rates in
transient populations; however, the revised, consolidated schedule should reduce these
variations. On-line access to immunization registries would enable providers to quickly
and accurately assess a patient’s immunization status when parents fail to bring a child’s
records with them or when such records have been lost.
Paper based registries face obstacles in securing provider compliance with
documentation forms and finding patient medical records for verification. Whenever
possible, registry information should be obtained via electronic data transfers of cleaned
data sets. All children should enter registries primarily through automated vital statistics
systems to insure adequate denominators and to capture the entire population including
those children who do not seek primary preventive well-child care later in life.
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Denominators should be kept as current as possible using death certificate information to
remove children from the system and tracking migration through sharing information
with other registries. The advent of Medicaid managed care throughout the country
should allow for standardized immunization coding similar to the Canadian system, thus
insuring accurate reporting of vaccinations in at least part of the population.
Additionally, local efforts to include antigen-specific immunization codes in CPT coding
should be pursued so that billing information can be used to capture immunizations.
Presently, giving private providers feedback on the immunization coverage levels of their
service populations is essential for achieving 90% immunization levels.
In large scale efforts, utilizing registries to prompt timely follow-up of individual
children on a child by child basis may not be cost-effective or possible given the gaps
patient information reaching the registry. However, registry information can be used
retrospectively to identify pockets of high risk groups for more global or systematic
interventions. Registry information would then provide a ready means of assessing the
value of such interventions on different sub-populations. Given the time lags registries
currently experience, this may be their only present use.
Registry development has not yet reached the point where systems can provide
accurate estimates of statewide immunization coverage. Combining small scale
registries---data for towns or countiesfor specified populations would allow big picture
estimates without sacrificing data accuracy. Later, once validity of the data is ascertained
in-depth analyses of high-risk groups can be conducted over larger areas. Current
definitions of high risk groups are somewhat vague. Larger denominators are needed to
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identify specific under-immunized subgroups, and to develop strategies to increase
immunization in those groups. A logical step would be to use registries to conduct
largely automated interventions where appropriate. For example, child specific
personalized immunization schedules can be generated from birth lists and sent to new
mothers after they return from the hospital to clarify when their child will need which
immunizations, reminder letters can be sent to high risk groups or automated calling can
be used for children who have fallen behind. Unfortunately, these methods may not be
beneficial for reaching some high risk, mobile populations which do not reside in the
same place long enough to receive correspondence, or children whose parents do not
believe in immunization. Such families will require additional forms of intervention.
However, without large data sets it is unclear what proportion of the population will
require more intense interventions or whether 90% immunization coverage levels are
possible.
CONCLUSION
Failure to age-appropriately immunize children stems from parental and provider
origins. Immunization registries have the potential to impact these two key
immunization players. Active use of registries to identify groups of children who are
behind in their immunization series or to remind families of appointments increase parent
involvement in ensuring their children get immunized on-time. Registries passively
remind providers of the importance of immunizations and thereby reduce missed
opportunities and increase documentation of immunization encounters. Feedback on
provider practice patterns has demonstrable effects on altering individual provider
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practice patterns. Additionally, entering all newborns into a registry system, allows for
the identification of children who would normally not only be under-immunized, but
have little or no interaction with the health care system. These children can be targeted
for more intensive interventions. Registries also provide a ready means for monitoring
baseline immunization coverage and evaluating the effectiveness of outreach and
education campaigns.
Different kinds of registries will work better in varying service environments. A
one size fits all approach may not be appropriate in creating immunization registries. In
single-payer environments, immunization information can be gathered from billing
codes. Children who become lost in the system will be located by their subsequent
interactions with the health care system. In multiple-payer environments where patient
vaccine information is gathered by other means, networks must be established between
health care providers and other social service agencies to track down children who are
behind in their immunizations. Networks will also serve to reinforce documentation of
immunizations and sharing information among providers.
Surveillance of communicable diseases and immunization delivery programs have
historically been success stories in the development of the field of public health.
Immunization registries have the potential to combine these two strengths. An accurate
and accessible registry clearly has tremendous potential for increasing childhood
immunization coverage in registered populations, and for advancing progress toward
reaching Healthy People 2000 childhood immunization goals. A registry with mediocre
data can still have positive effects on childhood immunization levels through its passive
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effects on the minds of parents and providers. The current pro-immunization climate
should be used to its fullest advantage to establish permanent data systems to monitor the
immunization status of successive cohorts of children born in this country. These
systems must be flexible, user-friendly and adapted to fit the needs of the individual
communities where they are located. They also must be able to interface with other
registries to share patient information and create population immunization coverage
estimates.
Furthermore, the development of immunization registries is imperative to reach
the immunization and surveillance objectives set forth in Healthy People 2000. Health
officials are still struggling to define the immunization failures in the U.S. and registries
would provide data for effective planning to raise vaccine coverage levels.
Immunization registries are surveillance tools which can provide data driven
interventions for high risk groups and monitor provider practice patterns all in a very cost
effective manner. Without registries, the nation runs the risk of repeating the errors
committed in the 1980s and will surely see a resurgence of vaccine-preventable
childhood diseases.
APPENDIX A
Objectivesfrom Healthy People 2000
Section 20: Immunization and Infectious Diseases Objectives
20.1 Reduce indigenous cases of vaccine-preventable diseases as follows
Disease
Diphtheria among people aged 25 and younger
Tetanus among people aged 25 and younger
Polio (wild-type virus)
Measles (indigenous)
Rubella
Congenital Rubella Syndrome
Mumps
Pertussis
2000 target
0
0
0
0
0
0
5OO
1,000
20.3 Reduce viral hepatitis as follows:
Hepatitis B (HBV) 40 per 100,000 people
Hepatitis A 23 per 100,000 people
Hepatitis C 13.7 cases per 100,000
Duplicate Objective: 10.5
20.3f Reduce hepatitis B (HBV) among infants to no more that 550 new carriers
20.11 Increase immunization levels as follows:
Basic immunization series among children under age 2 at least 90 percent.
Basic immunization series among children in licensed child care facilities and
kindergarten through post-secondary education institutions at least 95 percent.
20.13 Expand immunization laws for schools, preschools and day care settings to all
States for all antigens.
20.14 Increase to at least 90 percent the proportion of primary care providers who
provide information and counseling about immunizations and offer immunizations as
appropriate for their patients.
20.15 Improve the financing and delivery of immunization for children and adults so
that virtually no American has a financial barrier to receiving recommended
immunizations.
Source: National Center for Health Statistics. (1994) Healthy People 200 Review, 1993. Hyattsville,
Maryland: Public Health Service. p 136-137.
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Immunization Baseline Data
Baseline
1987 1991 1992
Target
2000
20.1 Vaccine-preventable diseases (number of cases)
Diphtheria among people 25 years and under 1
Tetanus among people 25 years and under 3
Polio (wild-type vires) 0
Measles 3,058
Rubella 225
Congenital Rubella Syndrome 6
Mumps 4,866
Pertussis 3,450
2 3
4 7
0 0
9,411 2,237
1,401 160
47 11
4,264 2,572
2,719 4,083
0
0
0
0
0
0
500
1,000
20.3 Viral Hepatitis cases (per 100,00)
Hepatitis B (HBV)
Hepatitis A
Hepatitis C
f. Infants (new carriers)
63.5 42.6 37.7 40.0
33.0 29.0 27.2 23.0
18.3 8.3 5.6 13.7
3,863 2,235 2,464 500
20.11 Immunization (percent immunized)
Basic immunization series among children
Children 2 years and under
Children 19-3 5 months
Diphtheria-tetanus-pertussis
Polio
Measles-containing
Haemophilus influenzae B
Children in licensed day care facilities
Children in kindergarten though post-secondary
education institutions
Hepatitis B immunizations
Infants of antigen-positive mothers
54-64%
69% 83%
53% 72%
82% 83%
58% 67%
94% 94-95% 94-96%
97% 97-98% 96-98%
40%
90%
95%
95%
90%
20.13 Immunization laws (number of States) 10-49 34-50 5O
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Immunization Baseline Data Continued
20.14 Provision of immunizations by clinicians
Percent of clinicians routinely providing service
to 81-100% of patients (children)
DTP vaccination
Pediatricians
Nurse practitioners
Family physicians
Oral polio vaccination
Pediatricians
Nurse practitioners
Family physicians
Tetanus-diphtheria booster (under 18 years)
Pediatricians
Nurse practitioners
Family physicians
Hib vaccination
Pediatricians
Nurse practitioners
Family physicians
86%
76%
89%
87%
76%
89%
79%
71%
70%
85%
68%
74%
20.15 Financial barriers to immunization
Employment-based insurance plans that provide
coverage for immunizations
Conventional insurance
Preferred Provider Organization plans
Health Maintenance Organization plans
45% 53% 100%
62% 65% 100%
98% 95% 100%
Source: National Center for Health Statistics. (1994) Healthy People 200 Review, 1993. Hyattsville,
Maryland: Public Health Service. p 136-137.
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APPENDIX B
Surveillance and Data Systems Objectives
22.1 Develop a set of health status indicators appropriate for Federal, State, and local
health agencies, and establish use of the set in at least 40 States.
22.2 Identify, and create where necessary, national data sources to measure progress
toward each of the year 2000 national health objectives.
22.2a Identify, and create where necessary, State-level data for at least two-thirds of
the objectives in at least 35 States.
22.3 Develop and disseminate among Federal, State, and local agencies procedures for
collecting comparable data for each of the year 200 national health objectives and
incorporate these into Public Health Service data collection systems.
22.5 Implement in all States periodic analysis and publication of data needed to measure
progress toward objectives for at least 10 of the priority areas of the national health
objectives.
22.6 Expand in all States systems for the transfer of health information related to the
national health objectives among Federal, State, and local agencies.
22.7 Achieve timely release of national surveillance and survey data needed by health
professional and agencies to measure progress toward the national health objectives.
NOTE: Timely release (publication ofprovisional orfinal data orpublic-use
data tapes) shouM be based on the use ofthe data, but is at least within one year ofthe
end ofdata collection.
Source" National Center for Health Statistics. (1994) Healthy People 200 Review, 1993. Hyattsville,
Maryland: Public Health Service. p 136-137.
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Surveillance and Data Systems Baseline Data
22.1 Health status indicators
Develop
Establish use (number of States)
Monitoring some indicators
Providing HSI data to local health departments
22.2 National data sources
a. State level data for at least 2/3 of the objectives
(number of States)
22.3 Comparable data collection procedures
Federal, State and local agencies
22.5 Periodic analysis and publication of data
(number of States)
Vital Statistics
Behavioral Risk Factor Survey data
Hospital discharge data
22.6 Number of States with data transfer systems
National Electronic Telecommunications System
for Surveillance (NETSS)
Public Health Laboratory Information Systems
(PHLIS)
22.7 Timely release of national data
Data released within 1 year of collection
Data released within 2 years of collection
Baseline
1987 1991
None Indicators
selected selected
77%
1992
48
36
99%
Target
2000
4O
100%
22 26 32 35
12% 14%
20
5O
40
34
30
50
100%
50
50
50
37
5O
49
37
55%
61%
44
50
100%
Source: National Center for Health Statistics. (1994) Healthy People 200 Review, 1993. Hyattsville,
Maryland" Public Health Service. p 136-137.
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